Participation of H+ in the Ca2(+)-induced conformational transition of 4-nitro-2,1,3-benzoxadiazole-labeled sarcoplasmic reticulum ATPase.
The binding of Ca2+ to 4-nitro-2,1,3-benzoxadiazole (NBD)-labeled sarcoplasmic reticulum Ca2(+)-ATPase was accelerated markedly when the pH was changed at 11 degrees C from 6.5 to 8.0 at the time of Ca2+ addition. We examined the effect of pH on the enzyme conformational transition by measuring the kinetics of NBD fluorescence rises induced by a pH jump under various ligand conditions. The fast fluorescence rise following a pH jump from 6.0 or 6.5 to various test pHs in the presence and absence of Ca2+ proceeded monoexponentially. The amplitude of this fluorescence rise in the presence of Ca2+ was independent of the test pH, whereas the observed rate constant (kobs) increased markedly as the test pH increased. In contrast, the amplitude of the fast fluorescence rise in the absence of Ca2+ increased with increasing test pH, whereas kobs decreased. MgATP or Mg2+ influenced the pH dependences of these parameters in a complex way except for the amplitudes measured in the presence of Ca2+. These data could be simulated by using a reaction model in which Ca2+ binding is preceded by a rate-limiting enzyme conformational transition from a low to a high NBD fluorescence state and 1 mol each of H+ is liberated before and after this conformational transition. MgATP or Mg2+ appeared to promote this conformational transition by enhancing deprotonation of the enzyme. These results suggest that deprotonation may be the primary event in the activation of the unphosphorylated enzyme by Ca2+.